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is relaxed, and the lens bulges in virtue
of its elasticity, so that the rays of light
passing through it (rays which, being from
a near object, are diverging) are sharply
bent and made to converge so as to form a
clear image upon the retina at the back
of the eye. But in what is called negative
accommodation, the ciliary muscle ceases
to act, the suspensory ligament of the lens
is tense, the lens is flattened, and nicely
adapted (in the fortunate and rare owners
of such eyes) to focus the parallel rays of
light from distant objects upon the retina.
Hence, as the names imply, it is positive
accommodation, for the vision of near
objects, that involves strain upon the
eye. It means that not only is the iris,
as we have seen, thrown into more ener-
getic action, but that the ciliary muscle
is at work; hence it is use of the eyes at
short distances that is liable to fatigue
them.

The  focusing of our sight to suit   dif-
ferent distances

The human eye is normally focused
upon infinity. It is ready to see distant
objects without muscular effort. But, by
the marvelous apparatus which the nine-
teenth century asked us to accept as the
result of the natural selection of chance
variations, the eye is able to alter its
optical properties, so that near objects
may, on occasion, be accurately focused
also. Modern man, however, reverses the
proportions of work for which the eye has
been evolved. It has been contrived so
that positive accommodation, the act which
involves strain, shall adapt it to what, in
the past, have been occasional and usually
little more than momentary purposes,
before it returns to the sky, the horizon or
the almost passive alertness for the
approach of an enemy. Modern man sets
this eye to work on a book for hours at a
time, and then finds that it tires. We note,
however, that Life has by no means
finished constructing apparatus to suit
its purposes. The prolonged use of the
eye at short distances alters the shape of
the eyeball as a whole, the constant pull
of the ciliary muscle upon its attachments
lengthening the eyeball from back to

front, so that it becomes better suited for
dealing with rays from near objects, and
less strain is involved in positive accommo-
dation. Thus we can in considerable meas-
ure permanently alter the shape of the
eyeball to suit our personal purposes.

The meaning of the technical terms used
in diagnosing sight

The technical names for the various
conditions of the eye, from the optical
point of view, are emmetropia (em = eu,
or good, as in euphony, eugenics, etc.),
where the eye is normal, hypermetropia
for long-sightedness, myopia for short-
sightedness, and presbyopia for the long-
sightedness of advancing age, due to the
diminished elasticity of the lens. These
various conditions of the eye are of much'
importance for health, and will be dealt
with elsewhere in this work. Their im-
portance, however, is purely mechanical,
and they need not further concern us here.

Hitherto we have been discussing nothing
but mechanical devices for admitting rays
of light, regulating their quantity, and
refracting them. We now come to the
retina, or curtain, at the back of the eye, on
which inverted images of external objects
are thrown by the action of the cornea, the
lens and the other refracting media of the
eye. The retina is essentially a nervous
structure. Historically, as we have seen,
it is a bulb of the brain, and it is extremely
rich in nerve-cells. Anatomists commonly
distinguish eight layers in the retina.

The rods and cones or characteristic vis-
ual cells of the eye

The foremost layer consists of six-sided
cells which are deeply pigmented. Im-
mediately under them we encounter the
characteristic visual cells, known from
their shape as the rods and cones respec-
tively.

These form a well-marked palisade of
cells under the pigmented layer, and they
are regarded as modifications of the cells
which line the internal cavity of the brain.
This we can readily understand if we re-
member the history of the retina. But
these visual cells have been profoundly
modified for a special function.